In the present study, we examined the extent to which grit's 2 components, consistency of interests and perseverance of effort, overlap with future-oriented motivation, relate to other motivational variables including self-efficacy, task values, and goal orientations, and predict achievement in high school students (N ϭ 190) controlling for motivational variables. Exploratory factor analyses revealed that grit was empirically distinct from, and relatively weakly related to, the future-oriented motivation variables future time perspective and instrumentality. The perseverance of effort component of grit was more strongly correlated with self-efficacy, task values, and goal orientations than was consistency of interests. When controlling for motivational variables, perseverance of effort emerged as a significant predictor of end-of-semester grades, but consistency of interests did not. However, self-efficacy was a stronger predictor of grades than either of the grit components. Together, these results suggest that grit is distinct from future oriented motivation, and that perseverance of effort is more strongly associated with motivation and achievement than is consistency of interests for high school students.
In the past decade, the construct of "grit"-initially studied by Angela Duckworth and colleagues in 2007-has gained widespread national and international attention from researchers, policymakers, practitioners, and the popular press (e.g., Duckworth, 2016; Tough, 2012) . In their initial article on grit, Duckworth, Peterson, Matthews, and Kelly (2007) defined grit as traitlevel "perseverance and passion for long-term goals" (p. 1087) and found that people who had more grit (as measured by a questionnaire) had better outcomes in a variety of settings, including higher educational attainment and achievement, than those with less grit. In 2013, the U.S. Department of Education reported on recommendations for how to promote grit in classrooms U.S. Department of Education (2013) , and researchers have begun to test grit interventions (e.g., Eskreis-Winkler, Gross, & Duckworth, 2016) . Recently, Duckworth (2016) published a book called Grit: The power of passion and perseverance, which was an instant New York Times bestseller.
Given that grit has become such a "hot" topic, it is important to examine carefully how grit relates to or even overlaps with conceptually similar variables from different areas of psychology, and how strongly grit predicts important achievement outcomes. In the present paper, we focus on grit's overlap and relations with motivation constructs. In particular, motivation constructs that are relevant to the future might overlap with grit, given grit's emphasis on long-term goals. Additionally, little is known about how grit relates to self-efficacy, task value, and goal orientations, and the extent to which grit predicts academic outcomes such as grades when motivation variables are controlled. Importantly, no studies that we know of have examined any of these questions in a high school population, which is a critical to add to the small yet growing body of research on grit.
Thus, the main goals of the present study are to examine grit's overlap with future-oriented motivation variables, explore relations between grit, future-oriented motivation, self-efficacy, task value, and goal orientations, and investigate how strongly high school students' grit predicts their academic outcomes when also considering other motivational variables. Duckworth and colleagues (2007) originally created a self-report measure of grit called the Grit-O, which Duckworth and Quinn (2009) modified and called the Grit-S. These measures had two subscales: consistency of interests, intended to measure the extent to which people stay interested in the same goal over long periods of time, and perseverance of effort, intended to measure the extent to which people maintain high levels of effort toward the same goal over time. Although Duckworth conceptualized both components as part of the same "grit" construct, factor analytic work has been somewhat inconsistent about whether the two components should be combined into a single construct or whether they are different enough to be considered separate constructs (e.g., Christensen & Knezek, 2014; Credé, Tynan, & Harms, 2016; Duckworth & Quinn, 2009; Muenks, Wigfield, Yang, & O'Neal, 2017; Wolters & Hussain, 2015) . In their initial work, Duckworth et al. (2007) found that items on the Grit-O formed two factors that correlated at r ϭ .45 but did not test a higher-order model. Duckworth and Quinn (2009) , using the Grit-S, tested higherorder factor models (two components under one overarching grit factor) in several samples; however, the results across the samples provided inconsistent support for a higher-order model. Additionally, because a higher-order factor model with only two subcomponents cannot be identified without an equality constraint on either the second-order factor loadings or the variances, a higher-order model for the Grit measure (once the constraint is imposed) is mathematically equivalent to a simple twofactor model. For this reason, the analyses conducted in previous studies such as Duckworth et al. (2007) and Duckworth and Quinn (2009) could not answer the question of whether grit should be considered a single construct or whether the separate subcomponents should be considered different constructs. However, Muenks et al. (2017) examined using item factor analytic modeling techniques several models of grit, including a one-factor model, a twofactor model, and a bifactor model; the latter model tested whether grit was a single construct that consisted of two subcomponents. They found in a high school sample 1 that the twofactor model fit better than a bifactor model. Thus, consistency of interests and perseverance of effort remained somewhat distinct for this sample. Other researchers including Wolters and Hussain (2015) found low overall correlations between perseverance of effort and consistency of interests (r ϭ .12), and chose to separate out the two grit subcomponents in their analyses. In fact, many researchers who chose to separate out consistency of interests from perseverance of effort in their analyses found different patterns of relations between the different subcomponents, relevant constructs, and achievement (e.g., Bowman, Hill, Denson, & Bronkema, 2015; Credé et al., 2016; Muenks et al., 2017) . Given this prior work, in the present study we examined the two components of grit separately.
Measuring Grit

Grit's Relations to and Potential Overlap
With Personality, Self-Regulation, and Engagement
Researchers have begun to examine the extent to which grit is empirically distinct-using factor analytic methods-from conceptually similar constructs. Most current work has ex-amined grit's relations to and overlap with constructs in the personality, self-regulation, and engagement literatures. Duckworth et al.'s work (2007) initially was based in personality theory and they described grit as similar to other personality constructs such as conscientiousness and self-control. However, Duckworth and colleagues (Duckworth et al., 2007; Duckworth & Gross, 2014; Eskreis-Winkler et al., 2016) conceptually differentiated grit from these constructs by noting its emphasis on maintaining interest and effort for long-term, superordinate goals (which are typically not mentioned in definitions of conscientiousness and selfcontrol). Despite the conceptual distinctions, however, recent work has found that grit (as it is currently measured) is highly related to and in some cases empirically indistinguishable from conscientiousness (e.g., Credé et al., 2016) . Additionally, as discussed above in their factor analytic work Muenks et al. (2017) found that grit overlapped with constructs from the selfregulation and engagement literatures, calling for further clarification on the extent to which grit is a unique construct. Specifically, Muenks et al. (2017) found that items on the perseverance of effort subscale in the Grit-S were almost identical to items on measures of behavioral engagement and effort regulation, and these items factored together in confirmatory factor analyses, rendering them empirically indistinguishable. Thus, the "jingle-jangle" fallacy (Reschly & Christenson, 2012 ) is important to consider with respect to grit. In the present study, we focus on grit's overlap with future-oriented motivation constructs, since grit is also futureoriented.
Grit and Motivation
Motivation is defined by Wentzel and Miele (2016) as "a set of interrelated desires, goals, needs, values, and emotions that explain the initiation, direction, intensity, persistence, and quality of behavior" (p. 1). Over the last 50 years there have been several theoretical models that have guided research on motivation. These include expectancy-value theory (Wigfield, Tonks, & Klauda, 2016) , which focuses on the role of students' self-beliefs and values; socialcognitive theory (Bandura, 1997) , which focuses on self-efficacy as a primary motivational determinant of achievement; and achievement goal theory (Senko, 2016) , which focuses on the orientations students have toward learning and performance. Other researchers (e.g., Husman & Lens, 1999; Husman & Shell, 2008) have explored students' motivation as a function of their beliefs about and orientations toward the future. In the present study, we take an exploratory approach by examining grit's associations with motivation variables from a variety of different theoretical frameworks in order to position grit within its nomological network. We also examine whether both components of grit (consistency of interests and perseverance of effort) are equally strongly related to motivation variables. We discuss these motivation variables next, starting with variables most conceptually similar to grit.
Perceived instrumentality. Miller, Greene, and their colleagues and Husman and her colleagues defined instrumentality as individuals' beliefs about how the achievement activities they currently do will help them attain future goals (Greene, Miller, Crowson, Duke, & Akey, 2004; Husman, Derryberry, Crowson, & Lomax, 2004; Miller & Brickman, 2004) . Husman and Lens (1999) found that students higher in perceived instrumentality are more positively motivated, self-regulated, and get better grades than those lower in instrumentality. Given that high perceived instrumentality reflects an understanding of how one's current activities can help one achieve future goals (e.g., "I do this work in this class because my achievement plays a role in reaching my future goals"), it seems necessary for one to be high in perceived instrumentality if one is to maintain interest and effort for their long-term goals (i.e., have high grit).
Future time perspective (FTP). Husman and Shell (2008) defined FTP-value as the relative importance individuals place on future (as opposed to present) goals, and FTP-connectedness as the extent to which individuals feel connected to the future. Previous research has found significant, positive relations between FTP and exam scores and grades averaged across domains (Van Calster, Lens, & Nuttin, 1987; de Volder & Lens, 1982) Although one unpublished study (DeCandia, 2014) found that "future orientation," defined as one's ability to imagine or consider the future, and measured with Mello's Time Orientation Scale, was pos-itively and moderately related to grit, no studies that we know of have examined how FTP (as defined here) relates to grit.
Because grit is defined as "perseverance and passion for long-term goals" (Duckworth et al., 2007 (Duckworth et al., , p. 1087 ; emphasis added), we expect future-oriented motivation variables such as instrumentality, FTP-value, and FTP-connectedness to be relatively strongly related to grit. Indeed, if students do not value or feel connected to the future or see how present activities connect to their future goals, their levels of grit should also be low. However, given that none of the items on the Grit-S explicitly reference the future, we were unsure whether we would see overlap between grit and future-oriented motivation constructs when examining the actual items. As a first step toward better understanding relations between grit and future-oriented motivation variables, we used EFA to look at specific items on the scales and correlations between factors.
The next sets of motivational variables that we examined-self-efficacy, task values, and goal orientations-are more conceptually distinct from grit, but likely relate to it. These variables have also been shown in many previous studies to predict students' achievement. Self-efficacy and task value. Bandura (1997) defined self-efficacy as individuals' beliefs that they can accomplish a given activity. Many researchers have found that individuals' self-efficacy in a domain predicts students' achievement in that domain, even when previous achievement is controlled (Bandura, 1997; Schunk & De Benedetto, 2016) . Self-efficacy seems relevant to the perseverance of effort component of grit in that students who are selfefficacious are likely to persist on tasks even when they become challenging (Bandura, 1997) . Indeed, previous studies found positive relations between grit and self-efficacy (e.g., Schmidt, Fleckenstein, Retelsdorf, EskreisWinkler, & Möller, 2017; Usher, Li, Butz, & Rojas, 2016) .
Expectancy-value theorists (e.g., Eccles (Parsons) et al., 1983; Wigfield et al., 2016 ) also proposed and found that students' valuing of different tasks, defined in terms of how much they are interested in tasks and find them important or useful, predict individuals' task engagement and choice. Task value, particularly the interest component, seems particularly relevant to the consistency of interests component of grit, although it does not have the same emphasis on maintaining interests over long periods of time. We are aware of only one study looking at relations of grit and task values; Wolters and Hussain (2015) separated out the two components of grit and found that perseverance of effort, but not consistency of interests, was related positively to task value.
Goal orientations. Goal orientations refer to the approaches students take to their learning (Maehr & Zusho, 2009) . Researchers have defined and studied different types of goal orientations. Mastery-approach goals involve learning and skill development, performanceapproach goals involve demonstrating one's ability, and performance-avoidance goals involve not appearing incompetent. Typically, mastery-approach goal orientations predict positive outcomes, performance-avoidance goal orientations predict negative outcomes, and performance-approach goal orientations have mixed findings, though most researchers find that performance-approach goal orientations positively predict students' achievement; these relations have been found for both overall GPA and domain-specific grades (see Senko, 2016 , for a review).
How students approach goals could be related to their grit. Specifically, students with "approach" goal orientations toward mastery and skill development or toward high performance are probably going to be grittier when they encounter challenges, compared to those with "avoidance" goal orientations. However, only one (unpublished) study that we know of has examined relations between these variables. Cooper (2014) found that mastery-approach goals positively predicted the perseverance of effort component of grit, and performanceavoidance goals negatively predicted the consistency of interests component of grit.
Grit and School Achievement
Findings have been mixed regarding grit's relation to achievement outcomes such as grades and test scores. Several studies have found that grit is predictive of achievement outcomes such as grades in middle school (Duckworth & Quinn, 2009) , high school (Duckworth & Quinn, 2009) , college (Duckworth et al., 2007; Schmidt et al., 2017; Stray-horn, 2014) , and graduate school. However, other studies have failed to find relations between grit and achievement outcomes, found inconsistent relations, or found that these relations disappear once other variables are controlled for (Ivcevic & Brackett, 2014; Usher et al., 2016; West et al., 2016; Wolters & Hussain, 2015) . Several studies that separated out the two components of grit found that perseverance of effort was a stronger predictor of achievement outcomes than consistency of interests. For example, Bowman et al. (2015) and Wolters and Hussain (2015) found that perseverance of effort, but not consistency of interests, predicted high school and/or college grades. However, despite not being predictive of grades, Bowman et al. (2015) found that consistency of interests predicted intentions to change majors and/or leave school.
In a meta-analysis of the grit literature, Credé and colleagues (2016) concludedbased on 584 effect sizes from 88 independent samples of students-that grit was only moderately related to overall academic performance ( ϭ .18), and that relations with perseverance of effort ( ϭ .26) were stronger than relations with consistency of interests ( ϭ .10). Thus, grit appears to have small, positive relations with achievement without controlling for other variables. When controlling for conscientiousness, only perseverance of effort (not consistency of interests or overall grit) explained additional incremental variance in achievement. It is important to continue exploring the extent to which grit is related to achievement in different samples and contexts, especially with other relevant variables controlled.
When examining the predictive power of grit on achievement over and above other motivation variables, it is important to consider that grit, instrumentality, and FTP are measured at a domain-general level, whereas self-efficacy, task value, and goal orientations are measured at a domain-specific level. Past research suggests that domain-specific variables predict domain-specific outcomes better than domain-general variables (e.g., Bandura, 1997) ; so testing whether grit predicts course achievement above and beyond students' motivation in that course is a conservative test of grit's predictive power.
Grit in High School Students
It is especially interesting to study grit in 11th grade students because these students are on the cusp of a life transition-whether that involves college or a career-and thus are likely to be oriented toward their future longterm goals, which may require grit (see Chang, Chen, Greenberger, Dooley, & Heckhausen, 2006) . Younger students may not have as many (or any) long-term goals that span over the course of months or years, and therefore may not need to be gritty (see Discussion). Thus, it is particularly interesting to look at the extent to which grit relates to future-oriented motivation in a late high school population. Additionally, grit's convergent and discriminant validity with motivation variables and the extent to which grit predicts important outcomes is not wellknown for this population.
Only three published studies that we are aware of have examined grit in high school students. Duckworth and Quinn (2009) , Study 4, found that grit predicted GPA in a sample of middle and high school students, controlling for age and hours spent watching TV. Eskreis-Winkler, Shulman, Beal, and Duckworth (2014), Study 3, found that grit, measured in Grade 11, predicted graduation from high school when controlling for conscientiousness, school motivation, situational factors, standardized achievement test scores, and demographic variables. Muenks et al. (2017) found that perseverance of effort but not consistency of interests predicted 11th grade students' grades when controlling for gender and ethnicity, but neither grit component significantly predicted grades when controlling for personality, self-regulation, and engagement variables.
The Present Study
We addressed three research questions: 1. How distinct are grit, instrumentality, and FTP?
2. What are the relations between grit, motivation, and achievement?
3. To what extent does grit predict achievement when controlling for demographic variables and motivation?
Method Participants
Participants were 190 high school juniors (52.6% female) attending a private high school in the mid-Atlantic region of the United States. Participants were recruited via their classrooms through a partnership between researchers and administrators at the school. We obtained passive consent from parents and active assent from students. The average age was 16.32 years (SD ϭ 0.48 years). The ethnic breakdown was 61.6% White, 13.5% Black, 10.8% Biracial, 7.6% Latino, 4.9% Asian/Asian American, and 2.2% other. This sample was the same high school sample as used in a previous study (Muenks et al., 2017) .
2
Measures
Grit. Grit was measured with the Grit-S (Duckworth & Quinn, 2009 ), the most frequently used measure of grit in the literature. Four items tap students' consistency of interests (e.g., "I often set a goal but later choose to pursue a different one"; ␣ ϭ .67), and four items tap students' perseverance of effort (e.g., "I am diligent"; ␣ ϭ .71). Participants responded on a scale from 1 ϭ not at all like me to 5 ϭ very much like me.
Instrumentality. Instrumentality was measured with the Perceived Instrumentality subscale (e.g., "My achievement plays a role in reaching my future goals"; 5 items; ␣ ϭ .88) of the Approaches to Learning Scale (Greene et al., 2004) . Participants responded on a scale from 1 ϭ strongly disagree to 4 ϭ strongly agree.
Future time perspective. Future time perspective was measured with the Value (e.g., "Given the choice, it is better to get something you want in the future than something you want today"; 7 items; ␣ ϭ .87) and Connectedness (e.g., "One should be taking steps today to help realize future goals"; 12 items; ␣ ϭ .81) subscales of the Future Time Perspective Scale (Husman & Shell, 2008) . Participants responded on a scale from 1 ϭ strongly disagree to 5 ϭ strongly agree.
Self-efficacy. Self-efficacy was measured with the self-efficacy subscale (e.g., "I expect to do well in this class"; 7 items; ␣ ϭ .92) of the Motivated Strategies for Learning Questionnaire (MSLQ; Pintrich, Smith, Garcia, & McKeachie, 1991) . Participants responded on a scale from 1 ϭ not at all true of me to 7 ϭ very true of me. When responding to the items, participants were asked to think about a math or science class that they were currently enrolled in.
Task value. Task value was measured with the task value subscale (e.g., "I like the subject matter of this course"; 6 items; ␣ ϭ .93) of the MSLQ (Pintrich et al., 1991) . Participants responded on a scale from 1 ϭ not at all true of me to 7 ϭ very true of me. When responding to the items, participants were asked to think about a math or science class that they were currently enrolled in.
Goal orientations. Students' goal orientations were measured with the Achievement Goal Questionnaire-Revised (Elliot & Murayama, 2008) , which had scales for masteryapproach goal orientation (e.g., "My goal is to learn as much as possible"; 3 items; ␣ ϭ .84), performance-approach goal orientation (e.g., "My aim is to perform well relative to other students"; 3 items; ␣ ϭ .86), and performanceavoidance goal orientation (e.g., "I am striving to avoid performing worse than others"; 3 items; ␣ ϭ .84). Participants responded on a scale from 1 ϭ strongly disagree to 5 ϭ strongly agree. When responding to the items, participants were asked to think about a math or science class in which they were currently enrolled.
Grades. After the semester ended, students' grades were collected via school records for the class they thought about when responding to self-efficacy, task value, and goal orientation scales. Because each semester consisted of two quarters, teachers calculated students' end-of-semester grades using their final grades from the first two quarters (40% for each quarter) and the final exam (20%) in the course. These three grade variables had good internal consistency (␣ ϭ .82). Grades were in the form of percentages and were on a scale from 1 to 100.
Procedure
Participants completed a series of questionnaires (see Table 1 for all items from all scales described in this study) during the school day in January (end of fall semester) of their junior year. Assent forms, instructions, and the questionnaires themselves were all provided and completed digitally on students' personal iPads, which every student at the school was provided with. After completing the assent form, participants were given (in a randomized order) scales measuring grit, future time perspective, and instrumentality. Items within the scales were randomized. Next, because the achievement goal orientations, self-efficacy, and task value scales were designed to be taken with reference to a particular course, participants were asked to think about a specific math or science course in which they were currently enrolled, and to type the name of the course. Most students thought about a mathematics course (N ϭ 112), followed by science (N ϭ 76), engineering (N ϭ 1), and statistics (N ϭ 1). They responded to the achievement goal orientations, self-efficacy, and task value scales in a randomized order while thinking about this course.
3 Finally, participants were asked to report some additional educational background and demographic information. After the semester ended, participants' grades in that course were collected via school records.
Analysis Plan
When analyzing data from Likert surveys, such as the ones in the present study, it is important to consider whether the data should be treated as continuous (i.e., assuming equal intervals between each response option on the scale) or categorical (i.e., assuming unequal intervals between each response option; Jamieson, 2004) . Categorical data that are incorrectly treated as continuous can result in less reliable results (e.g., Cohen, Manion, & Morrison, 2000; Rhemtulla, Brosseau-Liard, & Savalei, 2012) . In a simulation study, Rhemtulla et al. (2012) found that data should be treated as continuous only when there are at least five response options and the shape of the response distribution is symmetric. The instrumentality items had only four response options, so we treated these items as categorical. For the grit, FTP, and goal orientation items, which had five response options, and the task value and selfefficacy items, which had seven response options, we examined the extent to which participants used all five categories using histograms and whether the distributions were normal using Kolmogorov-Smirnov (Smirnov, 1948) and Shapiro-Wilk (Shapiro & Wilk, 1965) tests (Table S1 and Figures S1-S6 in the supplemental materials). We determined that the items from these scales should be treated as categorical.
To address Research Question 1, we conducted an exploratory factor analysis (EFA) in Mplus version 6.12 with all grit, FTPvalue, FTP-connectedness, and instrumentality items treated as categorical variables. We chose to use EFA instead of confirmatory factor analysis (CFA) because the nature of this analysis was exploratory; no previous researchers have examined relations between grit, FTP, and instrumentality. We used geomin rotation and tested both a four-factor solution and a five-factor solution. We expected in the four-factor solution that grit, FTP-value, FTP-connectedness, and instrumentality would form four separate factors, and that in the five-factor solution that gritconsistency of interests, grit-perseverance of effort, FTP-value, FTP-connectedness, and instrumentality would form five separate factors. We examined model fit indices to determine the best-fitting model.
To address Research Question 2, we examined correlations between grit, motivation variables, and achievement. In order to take the It is important to have goals for where one wants to be in five or ten years. One should be taking steps today to help realize future goals. What might happen in the long run should not be a big consideration in making decisions now. Self-efficacy I believe I will receive an excellent grade in this class. I'm confident I can understand the basic concepts taught in this course. I'm confident I can understand the more complex material presented by the instructor in this course. I'm confident I can do an excellent job on the assignments and tests in this course. I expect to do well in this class. I'm certain I can master the skills being taught in this class. Considering the difficulty of this course, the teacher, and my skills, I think I will do well in this class. Task value I think I will be able to use what I learn in this course in other courses. It is important for me to learn the course material in this class. I am very interested in the content area of this course. I think the course material in this class is useful for me to learn. I like the subject matter of this course. Understanding the subject matter of this course is very important to me. Mastery-approach goals My aim to completely master the material presented in this class. I am striving to understand the content of this course as thoroughly as possible.
My goal is to learn as much as possible. Performance-approach goals My aim to perform well relative to other students. I am striving to do well compared to other students. My goal is to perform better than the other students. Performance-avoidance goals My aim is to avoid doing worse than other students. I am striving to avoid performing worse than others. My goal is to avoid performing poorly compared to others.
categorical nature of the data into account in latent variable modeling, we did not create summed or averaged item scores for grit, instrumentality, FTP, self-efficacy, task value, or goal orientations but rather calculated expected a priori (EAP) scores from theoretically appropriate CFA models for each construct (see Thissen & Wainer, 2001 , and supplemental materials for more details). Thus, we used EAP scores for grit-consistency of interests, grit-perseverance of effort, FTP-value, FTP-connectedness, instrumentality, mastery approach goal orientation, performance approach goal orientation, performance avoidance goal orientation, selfefficacy, and task value for the correlation analysis.
To address Research Question 3, we conducted a series of regression analyses using the EAP scores for each variable as described above. First, we regressed students' grades on gender and ethnicity and each predictor variable (grit-consistency of interests, grit-perseverance of effort, FTP-value, FTP-connectedness, mastery approach goal orientation, performance approach goal orientation, performance avoidance goal orientation, task value, self-efficacy, and instrumentality) in separate regression models and compared the standardized coefficients. This allowed us to look at independent effects of each predictor on the outcome. Second, we ran a hierarchical regression that included all predictor variables in the same model. We first regressed students' grades on demographic variables at a first step, and then added the grit and motivation variables at a second step. However, given the very high correlation between performance approach and performance avoidance goal orientation (r ϭ .92), we did not include both variables as predictors in the regression model because of multicollinearity concerns. Based on results from the individual regression models, we decided to include performance approach goal orientation because it was a stronger predictor of students' grades. We therefore ran a modified hierarchical regression analysis where we removed performance avoidance goals as predictors at the second step. We only report the second hierarchical regression model since it did not have issues with multicollinearity. Third, we ran an automated variable selection procedure, the stepwise regression method, and entered all of the demographic, grit, and motivation predictors at once. This analysis controls for multicollinearity and allows only the strongest predictors to emerge. Table 2 for loadings and Table  3 for factor correlations from the five-factor EFA. All grit items factored together on the first factor, with grit-consistency of interests items doubleloading on the first and second factors, FTPconnectedness items factored together on the third factor, FTP-value items factored together on the fourth factor, and instrumentality items factored together on the fifth factor. The sixth Grit-S item "Setbacks don't discourage me" did not load onto any of the factors. The second FTP-connectedness item "I have been thinking a lot about what I am going to do in the future" double-loaded on the second and third factors, and the fifth FTPconnectedness item "What will happen in the future is an important consideration in deciding what action to take now" double-loaded on the third and fourth factors. Correlations between the factors were low to moderate and ranged from 0.02 to 0.35. Thus, all constructs appeared to be empirically distinct at the item level and were not strongly related to one another.
Results
Research
Research Question 2: What Are the Relations Between Grit, Motivation, and Achievement?
See Table 4 for correlations among grit, motivation, and achievement variables. Consistency of interests was not related to instrumentality, FTPvalue, performance approach goals, or performance avoidance goals. It was most strongly related to self-efficacy, followed by task value, FTPconnectedness, and mastery approach goals (significant correlations ranged from .19 -.27).
Perseverance of effort was not related to FTPvalue. It was most strongly related to self-efficacy, followed by mastery approach goals, task value, instrumentality, FTP-connectedness, performance approach goals, and performance avoidance goals (significant correlations ranged from .16 -.39).
All constructs, including final grade, appeared to be more strongly correlated with perseverance of effort than consistency of interests based on the size of the correlations. To test whether these differences in correlation were statistically significant for each construct, we used an approach outlined by Zou (2007) to calculate confidence intervals for differences between overlapping correlations (i.e., two correlations calculated from the same sample with a common variable involved). If the confidence interval did not include zero, then we could conclude that the differences between the correlations were statistically significant. We found that mastery approach goal orientation (lower and upper confidence intervals ϭ Ϫ0.31, Ϫ0.06), performance approach goal orientation (Ϫ0.27, Ϫ0.01), performance avoidance goal orientation (Ϫ0.27, Ϫ0.004), instrumentality (Ϫ0.27, Ϫ0.01), and final grades (Ϫ0.27, Ϫ0.02) were correlated with grit-perseverance of effort significantly more strongly than with grit-consistency of interests. All other constructs' correlations with perseverance of effort and consistency of interests were not statistically significantly different from one another.
Research Question 3: To What Extent Does Grit Predict Achievement When Controlling for Demographic Variables and Motivation?
Table 5 presents the results from the individual regressions of students' grades on each predictor variable separately. All predictor variables except future time perspectivevalue, future time perspective-connectedness, and performance avoidance goal orientation significantly and positively predicted students' end-of-semester grades. The strongest predictor (based on R 2 values) was selfefficacy (R 2 ϭ 0.43), followed by task value (R 2 ϭ 0.23) and grit-perseverance of effort (R 2 ϭ 0.22). Table 6 presents the results from the hierarchical linear regression including all the motivation variables except for performance avoidance goal orientation, which was excluded due to multicollinearity concerns. The total R 2 for this model at Step 2 was 0.46, indicating that 46% of the variance in grades was explained by this set of demographic, grit, and motivation variables. The dichotomous Female, Black, Hispanic, and Biracial variables were significant with all other variables controlled, such that female and Biracial students had higher end-ofsemester grades than male and White students, respectively, and Black and Hispanic students Note. CIϭ consistency of interests; PE ϭ perseverance of effort; Instr ϭ instrumentality; FTP ϭ future time perspective; connect ϭ connectedness; MastApp ϭ mastery approach goals; PerfApp ϭ performance approach goals; PerfAv ϭ performance avoidance goals; EAP ϭ expected a priori scores. Means and standard deviations calculated from raw scores, not EAP scores. We calculated reliabilities for EAP scores as suggested by Haberman and Sinharay (2010) . Demographic variables are all dummy-coded. The correlation between Grit-CI EAP and Grit-PE EAP is different from the correlations between factor 1 and factor 2 reported in the EFA (see Table 3 ) because these EAP scores were calculated from CFA, rather than EFA models (see supplemental materials for more details).
had lower end-of-semester grades than White students. 4 With respect to the grit and motivation variables, grit-perseverance of effort and self-efficacy were the only significant predictors of end-of-semester grades with all other variables controlled. The strongest predictor based on the standardized betas was self-efficacy (␤ ϭ 0.58) followed by grit-perseverance of effort (␤ ϭ 0.17).
Results from the stepwise regression are presented in Table 7 . The total R 2 for this model was 0.43. The strongest (and only) predictor that emerged in this analysis was self-efficacy (␤ ϭ 0.57).
Discussion
The central purpose of the present study was to examine, in a sample of high school students, grit's empirical overlap with future-oriented and other commonly studied motivation constructs, and the extent to which grit predicts achievement when these variables are also included as predictor variables. This study is the first to explore grit's relations with futureoriented motivation constructs using factor analytic methods. Additionally, it is the first study to look at relations between grit and domainspecific motivation variables such as selfefficacy, task value, and goal orientations, and how strongly grit predicts achievement when controlling for these variables with a high school sample.
Grit's Overlap With Future-Oriented Motivation Constructs
We found in an EFA that grit was empirically distinct from FTP (Husman & Shell, 2008) and perceived instrumentality (Greene et al., 2004) , with no overlap between items on these scales, and small correlations between the factors. On one hand, these results suggest that being gritty is not exactly the same as feeling valued and connected with the future (i.e., future time perspective) or perceiving that a specific class is important for one's future goals (i.e., instrumentality), which demonstrates that grit has discriminant validity from these constructs. This is unsurprising, particularly given the differences between the content of the items on these scales. However, the lack of strong relations between grit and future-oriented variables is also potentially problematic for the grit construct. Indeed, grit is conceptually distinguished from variables like self-control because of its focus on longterm, future goals (Duckworth & Gross, 2014) . This would imply that having a strong orientation toward the future is highly relevant to grit. However, if grit is not strongly related to students' orientation to the future, then perhaps grit-at least as it is measured currently-is more similar to conscientiousness or behavioral engagement (Credé et al., 2016; Muenks et al., 2017) . In the future researchers should create items for the grit scale that are more in line with how grit was originally conceptualized; we would expect much stronger relations with students' future-oriented motivation and these grit items.
Grit's Relations With Self-Efficacy, Task Values, and Goal Orientations
We expected to find that being gritty is associated with believing that one can accomplish 4 Although we found that some of the race indicators were statistically significant predictors of outcomes, others were not significant, possibly due to limited statistical power given the small sample size of non-White students. Note. ␤ ϭ standardized regression coefficients; B ϭ unstandardized coefficients. CI ϭ consistency of interests; PE ϭ perseverance of effort; FTP ϭ future time perspective; connect ϭ connectedness; MastApp ϭ mastery approach goals; PerfApp ϭ performance approach goals; PerfAv ϭ performance avoidance goals; Instr ϭ instrumentality; EAP ϭ expected a priori scores. All analyses were controlling for gender and ethnicity. All regression models were significant at the ␣ ϭ .05 level. Significant predictors (p Ͻ .05) bolded.
an activity, being interested in an activity, and having goals for an activity. Our results indicated that grit related in mostly expected ways with the motivational variables we measured. Consistency of interests and perseverance of effort were both positively related to FTPconnectedness, mastery approach goal orientation, task value, and self-efficacy; these correlations were modest and ranged from r ϭ .19 to r ϭ .39. Both consistency of interests and perseverance of effort were more strongly related to self-efficacy than any other motivation variable, suggesting that grit is particularly strongly associated with feeling efficacious. Perseverance of effort but not consistency of interests was positively related to performance approach and performance avoidance goal orientations and instrumentality. As a whole, perseverance of effort was more strongly related to motivation variables than consistency of interests, which echoes previous research (Wolters & Hussain, 2015) . Perhaps this is because high school students are still exploring and developing their interests, and switching in and out of different activities. For this group, failing to maintain interest in the same activity over long periods of time does not necessarily reflect a lack of motivation. Overall, these relations are consistent with prior work showing positive relations between grit and students' self-efficacy, values, and goals (e.g., Usher et al., 2016; Wolters & Hussain, 2015) and extends them to the future-oriented motivational variables. These results help to position grit within its nomological network. Future research should continue to explore the nature of these relations in different-aged students and how they change over time. A great deal of research shows that competence beliefs and values become reciprocally related Note. ␤ ϭ standardized regression coefficients; B ϭ unstandardized coefficients; VIF ϭ variance inflation factor. CI ϭ consistency of interests; PE ϭ perseverance of effort; FTP ϭ future time perspective; connect ϭ connectedness; MastApp ϭ mastery approach goal orientation; PerfApp ϭ performance approach goal orientation; Instr ϭ instrumentality; EAP ϭ expected a priori scores. Performance avoidance goal orientation was not included due to multicollinearity concerns. Significant predictors (p Ͻ .05) bolded. as children get older (see Wigfield et al., 2016 for review). Similarly, self-regulatory and motivational variables also become reciprocally related over time (see Kitsantas & Cleary, 2016) . To date there have been few longitudinal studies of grit on its own and in relation to these other constructs; such work should be a priority for future work on grit.
As noted in the introduction, Duckworth and colleagues (e.g., Duckworth et al., 2007; Duckworth & Quinn, 2009 ) defined grit in personality terms and considered it to be a domain general construct. By contrast, self-efficacy, task values, and goal orientations are defined and measured at the domain specific level, and have been shown to vary across different achievement domains (see Schunk & De Benedetto, 2016; Wigfield et al., 2015, for review) . Further, Bandura (1997) and others have argued that beliefs such as self-efficacy begin as domain and even task specific initially, and can increase in strength and generality across domains as children gain more experience with different achievement activities. Perhaps the development of domain-specific self-efficacy, task values, and goal orientations provide a potential mechanism by which domain-general grit develops over time, particularly for students doing well at different activities. These possibilities deserve exploration.
Grit's Prediction of Achievement With Motivation Controlled
As discussed above, findings regarding the relations between grit and students' achievement (here operationalized as end-of-semester grades) are somewhat varied in the literature. The recent meta-analysis by Credé et al. (2016) , which took into account over 73 studies and 88 unique samples, found only modest relations between grit and achievement and concluded that these relations were driven mostly by perseverance of effort rather than consistency of interests. In the present study with a high school sample, we found stronger zero-order correlations between perseverance of effort and achievement than between consistency of interests and achievement; this is consistent with the Credé et al. (2016) paper as well as other past work (e.g., Bowman et al., 2015; Wolters & Hussain, 2015) . We also found in our hierarchical regression analysis (see Table 6 ) that although consistency of interests was not a strong predictor of end-of-semester grades, perseverance of effort significantly predicted end-ofsemester grades, even with all other motivation and demographic variables controlled. Thus, domain-general perseverance of effort explained additional significant variance in students' achievement in specific courses even when controlling for students' motivation in that course. Perhaps perseverance of effort was a stronger predictor of final grades than consistency of interests because switching interests is relatively common in high school students and may not reflect a lack of motivation or desire to improve performance. Being persistent in the face of challenges-even when one is uninterested in a particular domain-is likely a stronger indicator of students' grades than their ability to maintain consistent interests.
However, self-efficacy consistently emerged as a stronger predictor than either of the grit subscales. Self-efficacy has been shown to be one of the strongest predictors of achievement in different areas (Bandura, 1997) , and previous studies done with school-aged participants that have measured both self-efficacy and grit found that selfefficacy is a stronger predictor of achievement than grit (Usher et al., 2016) . There are several possible explanations for this finding. First, as discussed briefly in the Introduction, self-efficacy is measured at the domain-specific level; students were asked to imagine a class in which they were currently enrolled and then answer questions about that class (e.g., "I believe I will receive an excellent grade in this class"), and then we measured achievement in that specific class. Grit items, on the other hand, were domain-general (e.g., "I am diligent"). Typically, predictor variables such as self-efficacy beliefs are stronger predictors of student outcomes when they match in their level of specificity (e.g., Bandura, 1997) . Perhaps some students score high on the grit scale because they are gritty in some areas of their life, but not for the particular subject areas that were the focus of this study. If the grit measure had also been domain-specific (e.g., grit for mathematics), it might have been equally or more predictive than self-efficacy (see Schmidt et al., 2017) . However, one could argue that measuring grit at the domainspecific level is inconsistent with Duckworth et al.'s (2007) original conceptualization of grit as a personality trait that remains consistent across domains. As mentioned above, it is also possible that domain-specific motivation is a mechanism through which grit predicts students' achievement; future studies with a longitudinal design should test this model. Second, because we did not control for prior achievement, it is possible that the self-efficacy scale is a proxy for actual ability, and that is why self-efficacy was a strong predictor of achievement. However, the present study is consistent with previous research that did control for prior achievement and found that self-efficacy was a stronger predictor of future achievement than grit (Steinmayr, Weidinger, & Wigfield, 2017; Usher et al., 2016) . This limitation of the present study should be addressed in future longitudinal research with different contexts and samples.
Our results concerning consistency of interests showed that it related relatively weakly to selfefficacy, task values and goal orientations, and did not predict achievement either on its own or net of other variables. Most other studies looking at consistency of interests in relation to achievement found similar results. Taken together, these results perhaps suggest that doggedly maintaining an interest in something is not optimally functional, either in terms of achievement, or motivation. This likely is particularly true for children and adolescents, when exploring a variety of different activities and interests perhaps is a healthier approach than a complete focus on single interests from an early age (Hidi & Renninger, 2006) .
We found that the zero-order correlations between both FTP variables and grades were nonsignificant, which contradicts previous research showing significant, positive relations between FTP and achievement outcomes (Van Calster et al., 1987; de Volder & Lens, 1982) . Instrumentality, which was measured at the domain-specific level (e.g., to what extent is this class important for your future) was significantly, although modestly, associated with grades (r ϭ .18), so perhaps the fact that the level of specificity of the domaingeneral FTP measure did not "match" the outcome variable explains why this correlation was nonsignificant. Greene et al. (2004) , in their study of high school students' perceived instrumentality, found it correlated r ϭ .24 with students' grades; our findings are relatively similar to these results. Taken together, it appears that for high school students proximal, domain specific motivational variables are stronger predictors of grades than are future-oriented variables.
Interestingly, we found that consistency of interests and perseverance of effort items loaded together on our first factor in the EFA, but that consistency of interests items also loaded on a second factor. This suggests that grit is multidimensional rather than unidimensional, which is underscored by the fact that the reliability for the full grit scale (.68) is similar to the separate reliabilities for consistency of interests (.67) and perseverance of effort (.71). If the scale was unidimensional, we would expect the reliability of the full scale to be much higher than the subscale reliabilities. Additionally, we found only a modest bivariate correlation between consistency of interests and perseverance of effort (r ϭ .58) and several differences in patterns of relations to motivation and achievement for these two subscales. Therefore, in future studies researchers should consider separating consistency of interests from perseverance of effort in their analyses in order to capture important differences in the strength of relations between these components and other demographic, motivational, and achievement variables. Another major limitation of the Grit-S is that all of the consistency of interests items are negatively worded (reverse-coded) and all of the perseverance of effort items are positively worded, so it is difficult to disentangle meaningful conceptual differences between the subscales from methodological ones. Future researchers should consider modifying the Grit-S to include positively and negatively worded items on both subscales to disentangle conceptual and methodological differences between them.
The Long-Term Nature of Grit's Impact on Achievement and Other Outcomes: A Developmental Perspective
As discussed earlier, Duckworth and colleagues (Duckworth et al., 2007; Duckworth & Quinn, 2009 ) differentiated grit from other variables in the personality literature in terms of its long-term focus. Thus, it is hypothesized to predict long-term outcomes, although there is no strong consensus on what "long-term" means for different groups, particularly groups at different ages. In this sample of high school students, we found that perseverance of effort predicted end-of-semester grades, so perhaps for this group end-of-semester grades (a 3-4 month goal) are considered a "long-term" outcome. However, there are two caveats to this conclusion. First, as discussed above, other studies with similar samples did not find that grit was a strong predictor of grades (Ivcevic & Brackett, 2014) . Second, only one item on the grit scale, one of the consistency of interests items, mentions a specific amount of time ("I have difficulty maintaining my focus on projects that take more than a few months to complete"). The other items do not measure specific lengths of time. Thus, one could argue that even though grit is conceptualized as passion and perseverance toward long-term goals, the current grit scale does not capture this "long-term" component particularly well.
Future research should continue to explore what "long-term" means with respect to grit. It is possible that "long-term" means different things for different groups; younger students, for example, are still exploring their interests and typically do not have consistent goals for many years like adults do. When conducting studies of grit with children, adolescents, or young adults, future researchers should be sensitive to what "long-term" means for each of these groups and take care to measure grit in developmentally appropriate ways.
Limitations
The present study used a sample of students from a private high school. Admittance to the high school was contingent on students' academic achievement, test scores, and disciplinary record. Thus, there may be a restriction of range on students' motivation and achievement, and these students may differ from public school students in important ways. The results may not generalize to all high school students. Future researchers should study relations between grit, motivation, and achievement in diverse high school samples to see if these results are replicated.
It should be noted that the sample size used in this study is considered to be minimally satisfied or fair for factor analyses (e.g., Arrindell & van der Ende, 1985; MacCallum, Widaman, Zhang, & Hong, 1999) . The adequacy is somewhat controversial in previous literature. For example, the subject-to-variable ratio (STV) for EFA was about 7.5 in this study, which was larger than the minimum criterion of 5 (e.g., Arrindell & van der Ende, 1985; MacCallum et al., 1999) but could not meet the largest standard of 10 (e.g., Everitt, 1975; Kunce, Cook, & Miller, 1975) . However, we did not encounter any problems in estimating both item EFA and CFA models as well as their standard errors. The estimated factor loading patterns were very clear and the loadings were strong, indicating the existence of solid factors (e.g., Costello & Osborne, 2005) . The statistical power to detect a medium effect size in a regression model with 11 predictors was also sufficient as it was above 0.9. Nevertheless, the same size was admittedly not ideal, and further study is needed to conduct a cross-validation study with a larger sample.
Participants thought about a specific mathematics or science course they were currently taking when answering the domain-specific motivation questions (self-efficacy, task value, and goal orientations); thus, the domain varied somewhat among students. Because contexts often vary considerably across domains, future research should separate out math and science domains, and examine whether these findings replicate in other domains as well (e.g., history, English).
Finally, the Grit-S is problematic in that all of the consistency of interests items are negatively worded (i.e., agreeing with these items reflects low levels of grit) and all of the perseverance of effort items are positively worded (i.e., agreeing with these items reflects high levels of grit). Though not a central focus on the present study, future research could modify the grit measure to include both positively and negatively worded items on both subscales in order to disentangle possible method effects from meaningful theoretical or conceptual differences between the subscales.
In conclusion, researchers should continue to work toward validating the grit measureperhaps even modifying the measure to be more consistent with how grit is conceptualized (i.e., as relating to long-term goals)-and studying what motivation, achievement, or well-being outcomes the two components of grit predict in different populations of students. In addition, understanding the relation (e.g., causal or moderated by other variables) between two components is also required. Only then can strong conclusions be drawn about whether it is appropriate to create interventions intended to increase students' grit as a way to improve students' outcomes.
